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ABSTRACT

This report extends the "classical” model of a service facility
with a given number of independent purallel channels and a single
queue. The input to the system is Poisson, service times for all
channels are exponentially distributed, and service is provided on
a first-cbme, first-served basis. The extension is in the assumption

that the channels need not have the same mean service rate.

The steady-state probability distribution of the number of
units in the system is found. It is eipfessed, however, in terms
of conditional probabilities that specific channels are occupied
given a certain number in the system. These conditional probabilities
are then found using a second formulation which explicitly defines
all possible states of the system (both the number of units and wherec
they are located).
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1. Imonucnon

o Consider a service facillty with multiple 1ndependent channels ‘
in parallel. fed by a single ‘queue with Poisson arrivals.’ The- service ‘

times for all channels are exponentially distributed, but the mean

service rates need not be the same. Units are serviced om a rirst—come,':

first-served basis. ‘ : R R T
This model is descriptive of a class of probleq# where we»Vish‘ | |

- to ‘construct a service:facility from a finite.populatioh of servers »

having different service rates, so as to minimize the sum of the cost

of proviiing service and the cost of waiting.

In the case of such u facility where the mean service rates are ‘  ’}ﬁ i
aqual, the state of the system is explicitly defined bty the number of : ‘
customers in the system (both in service and in the queue). This is
not always true in the model we are considering, for if the number of
custcmers in the system is less than the number of channels, the )
probability that a service is completed in some small increment of

time depends on which channels arc occupied.

We will develop the steady-state probability distribution of the
_ number of customers in the system, first for the two‘channel case, and

then for a general number of channels.

1. DEFINITIONS AND ASSUMPTIONS

Let n = the number of custqmers iﬁﬂthe systén# ,
s = the number cf service channels.
A = the mean arrival rate of customers intO'fhe system.
uy = the mean service rate of channel i. |

the probability that there are n customers #r the
srsiem at time t. It is assumed that Pn(t) = 0
for n<0. ‘ o

Pn(t)




